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IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 



Applicants: Hung-Ju Lee, Tihao Chiang 



Case: SAB 12598 



Serial No.: 09/094,645 



Filed: June 15, 1998 



Group Art Unit: 2713 
Examiner: B. Tung 

Title: APPARATUS AND METHOD FOB OBJECT BASED 
RATE CONTROL IN A CODING SYSTEM 

ASSISTANT COMMISSIONER FOR PATENTS 
Washington, D. C. 20231 



We, Hung-Ju Lee and Tihao Chiang, hereby declare as follows: 

1. We are the Applicants of the above-captioned patent application. 

2. We conceived of the complete invention as claimed in the above-identified 
patent application on or before February 14, 1997. Additionally, due 
diligence toward reducing the invention to practice was exercised from the 
conception date of the complete invention as well as the various portions 
thereof to a subsequent constructive reduction to practice of the invention as 
well as an actual reduction to practice. 

3. To establish the conception date of the invention disclosed in the 
above-identified application that predates the filing date (February 14, 1997) 
of the US Patent 5,790,196 by Sun et al., "Adaptive Video Coding Method", 
issued August 4, 1998, we declare that the present invention was being 
tested on or before February 14, 1997. Specifically, various standard video 
sequences were obtained, stored and then applied as test sets to the present 
invention on or before February 14, 1997. The use of these standard video 
sequences to verify and gauge the performance of an image processing 
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invention is generally practiced in this field. Namely, by using the same 
standard video sequences, various image processing inventions will share a 
common baseline for comparison purposes. Thus, actual reduction to practice 
of the present invention occurred on or before February 14, 1997. 

The undersigned, Hung-Ju Lee and Tihao Chiang, hereby declare that all 
statements made herein of our own knowledge are true and that these 
statements made on information and belief are believed to be true and 
further that these statements were made with knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of this application or any 
patent resulting therefrom. 
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Thomason & Moser 
Attorneys at Law 
2-40 Bridge Avenue 
P.O. Box 8160 
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Applicants: Hung-Ju Lee, Tihao Chiang 



Case: SAR 12598 



Serial No.: 09/094,645 



Filed': June 15, 1998 



Group Art Unit: 2713 
Examiner: B. Tung 

Title APPARATUS AND METHOD FOR OBJECT BASED 
RATE CONTROL IN A CODING SYSTEM 

ASSISTANT COMMISSIONER FOR PATENTS 
Washington, D. C. 20231 



We, Hung-Ju Lee and Tihao Chiang, hereby declare as follows: 

1. We are the Applicants of the above-captioned patent application. 

2. We conceived of the complete invention as claimed in the above-identified 
patent application on or before February 14, 1997. Additionally, due 
diligence toward reducing the invention to practice was exercised from the 
conception date of the complete invention as well as the various portions 
thereof to a subsequent constructive reduction to practice of the invention as 
well as an actual reduction to practice. 

3. To establish the conception date of the invention disclosed in the 
above-identified application that predates the filing date (February 14, 1997) 
of the US Patent 5,790,196 by Sun et al., "Adaptive Video Coding Method", 
issued August 4, 1998, we declare that the present invention was being 
tested on or before February 14, 1997. Specifically, various standard video 
sequences were obtained, stored and then applied as test sets to the present 
invention on or before February 14, 1997. A list of these standard video 
sequences are shown in Appendix A. The date next to each file is the date tb 
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video file was obtained for testing. This list, as printed on March 9, 1999, is a 
printout of these stored files. 

The use of these standard video sequences to verify and gauge the 
performance of an image processing invention is generally practiced in this 
field. Namely, by using the same standard video sequences, various image 
processing inventions will share a common baseline for comparison purposes. 
Specifically, some of the simulation results using these standard video 
sequences were subsequently complied and presented in an internal 
proprietary Sarnoff report dated May 19, 1997 as shown in Appendix B. It 
should be noted that Appendix B only shows simulation results for the video 
sequences entitled "akiyo", "coastguard", "container", and "news", without any 
proprietary comments that accompanied the simulation results. Thus, actual 
reduction to practice of the present invention occurred on or before February 
14, 1997. 

The undersigned, Hung-Ju Lee and Tihao Chiang, hereby declare that all 
statements made herein of our own knowledge are true and that these 
statements made on information and belief are believed to be true and 
further that these statements were made with knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of this application or any 
patent resulting therefrom. 
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(1) Simulation results for low bitrate video coding: 



sequence 

akiyo 
(QCIF) 



akiyo 
(QCIF) 



coastguard 
(QCIF) 



coastguard 
(CIF) 



container 
(QCIF) 



container 
(QCIF) 



news 
(CIF) 



object 

voo 

VOl 



voo 

VOl 



VOO 
VOl 
V02 
V03 

VOO 
VOl 
V02 
V03 

VOO 
VOl 
V02 
V03 
V04 
VOS 

voo" 

VOl 
V02 
V03 
V04 
V05 

VOO 
VOl 
V02 
V0 3 



t arget bits 
0.00k 

24.00k 

48.00k 



112.00k 



ctual rate 
10.02k 

24.06k 

48.27k 



113.70k 



10.00k 



48.00k 



f rame rate 

3/75 

99/100 
91/100 



72/150 



10.07k 



48.46k 



24/75 



53/75 



PSNR 

35.32 
28.99 

37.24 
32.20 

28.72 
25,79 
27.45 
26.40 

271T 
23.23 
25.31 
26.53 

3TT5T 
23.97 
24.42 
25.96 
29,29 
23.96 

31.43 
23.90 
27.51 
26.69 
29.45 
28.75 

35.82 
28.44 
28.40 
35.05 
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(2) Simulation results for high bitrate video coding 



_ a *m at m- n a* A 

akiyo 
(QCIF) 


object 

VOO 

VOl 


target bits ' 
64.00k 


actual rate 
64.08k 


frame rate 

149/150 


PSNR 
41.24 
37.03 


coastguard 
(CIF) 


VOO 
VOl 
V02 
V03 


384.00k 


388.52k 


269/300 


28.02 
28.04 
30.75 
29.32 


container 
(QCIF) 


VOO 
VOl 
V02 
V03 
V04 
VOS 


64.00k 


64.21k 


149/150 


31.85 
26.25 
33.75 
31.14 
33.10 
41.91 


news 
(CIF) 


VOO 
VOl 
V02 
V03 


192.00k 


192.08k 


147/150 


39.16 
34.32 
32.98 
44.86 
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Signature of Inventor 
Witnessed and understood by: 

Xnrtonr Song 
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